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#^ *^>^V- 2003/8/9 
1020030007119 "^-^ ^ r 

^ «o>^^ -HI ^>-§-^^ ^>^^ ^^^^ ^'^1 - ^'^'^^l ^ ""'"^ 

^ofl rfltb -^n^k^ ^U^^}^ ^>^3 ^1^^^ ^-'^1 -'^^ ^^I'^l ^-^^ 

^^>^ tilja^* i^tbi^l-. ^ ^^^^ ^>^*V^ p>>iasi a7l5V tfl^n* 

^ J- 311-71- ^t:V. 
s 9 
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1020030007119 ^^^^^ 2003/8/9 

cg^^vo^ ol^sl- ^^^] ^ 13-^, olofl AV^El^ ^fi-^^^^^l ^ ^o>^ {Color 

halftoning apparatus and method, and mask generation apparatus and method therein} 

H 1^ 

£ 4fe T^v^a* AV-g-^vc^ 01:51 ^^^^ £^<^m. 

:£ 5^ 8x8 yflol'H ^1^-1 efl'=>l^(Bayer Dither Table)^ ^^]^ ^^^o]^. 

£ 6afe FMCFrequency Modulated) «o>^5l t:lu-1^ofl o^^a^ -J:*cH^ oIp]^!* ^a] 

£ 6b^ AMCAmplitude Modulated) ^^^^ ^^fl^i -J:!:^^ ^l^l^l^ 

1): £^^1^ 

£ 6cfe AM ^^^^ ^^^^ ^^^1 ^^1 ^^1^ ^^-1- ^^1^^ 
£ 7^ ^11^^ ^^1^ ^^S.<51^. 

S. Safe Dot-on-dot ^]^^* ^^^]^. 

£ 8b^ Shifted mask 1}-^^ <^1^5^-1- -i^^V^ ^^^]^. 
S. 8cfe Inverted mask ^^^^ <^1^2l-l- ^4^*>fe 
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^ 1020030007119 2003/8/9 
£ 8dfe Three mask ^^^^ o]^s^% ^^^^>fe £^<^14. 
H 9fe ^ ^^^^ '^'l^^ l-^^olcl-. 

s. 11^ ^ ^1^^ ^*S«o>^^l 3^^ ^>^^ ^-§- 

£ 13^ ^ ^1^5^- «oi-^^ #S.-?-^>B^lt^. 

<20> ^ ^vx^^ ^isi <^^o>^ o]:^^6\] ^^v ^ o.^, o.^^ ^Al-^s^uf 

<2i> ol^5}-(half toning)^ 3: ^(continuous tone value)-!: 7>^ c.1t:j1^1» 

«^^>(bilevel image)^^ S«*>^ . <^1^^ ^1 ^1^^- 



1020030007119 "^^>^ 2003/8/9 

r^]^]^ Oofl^i 255 o] 0 Sfe 255^1 7V^1^ 

:^o_s. a^Ejol, ^1^ ^si^i ^efl^ 

olnjxlSf tij^tl- <^l^l^l7l- ^ ^1^^^ ^-1^^ ^fl'"!^'! 

<22> :£ 1^ <^]^S\- ^^^Vfe 

<23> 7^1^^^ ^^fe ^^2^{gray level) nj^l (110)7} ol;^!^!- 2^:^(120 )<^1 *a ^ 

s]^ ol^2l-7l- ^^^sl^ <=g^(bilevel image) ( 130) ^S^^^^. ^y^^^^ 

(gray level) olnl^l(iio)fe ^<^^S. <^^^9l o]^]7]o]:n., o]^ cg^dso)^ 0 

IS ^11^1^1^11=}-. ^-^l-^-l ol^cig^dSO)^ 7l-7H«^l^i ^#^1-^ ^V*^ 

^^^1 ^^}^ ^^7V ^o]^]^ ^^A^ ^#*>^ <a^^ olTil^l(110)s} 

til^tb ^Bfls ^^tq-. 

<24> H 2^ o]:^s[7} o]^ c^^^ ^rfltb ^iflH<^l^. 

<25> H 21- ^S^>^, <:>1:51«=§^1-(210)^ ^^^^ ^11 ^4^>^ ^^1 ^^1^14 ^^1^1 ^ 

£ 22} :^ol «^Bfl7l- ^^J-i: ^ 210 ^ ^IS^^ o1p1;^1o11 

cfl^l-o^ o];^^!: ^^^JL H <^d^9l 220 -^^^ ^^H*}^ 230^ ^^7} -gol^^ 

<26> ^l&ltl: '^Q:^'S]^o]]^ <^l^sl- ^J-'^, 1^ 1^1% (dithering) , -2- 
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#^ ^^V: 2003/8/9 
1020030007119 ^ r 

^^VCerror diffusion)^. ^o]^ p>^H(blue noise mask)!- a>-§-^V o]^3^ 

- c^e^7V^l7V ^i:!-. o]^6i]A^ tiii:-!^^ <a^^l2:^ ^^.^^i]- ^ltifl<i( threshold 

^O.S. olPl^l ^^5^ ^^i* ^^5l*>fei^-11 ^ttt «c}-^^l^. 
<27> H 3^ ^}^3.^ ^V-§-^> ^4^*V7l ^^H ^vJ^ ^l^l^l^ ^1^S1-7V ^^S^ 

<28> ^, £ SoflAi SAltV u^til^Eflo^ clTil;^l(310)7V <y^5l^. o]^ ^ 

^s. ^^^^ ^>^^^ pl-:ia.(320)* ^^^V^ <^msl-7l- <^]^^7} ^ 

<29> Ol:^^ C^el7>^l7V ^tq.. H^ollA^ P>>.3» AV-g-tlV o]^^ «,V^ o] 

Aioi^ pV>.h» av^^H =^*S*V^ «cJ-^^SAi. ^7fl og^^ 

:-^oi p>>.aoii <a^i^^ «u*v«^ oi^ 4^^v^ ^^011=1-. 

<30> oH oj:;^!^^ ol^Tll ^^}^7M al-Bl-A^ 5}-^611 ^1:^1^ 3-^- ^^^^ 

^ -j=>^>Ai7i7i x:]-<y=*Mi ^ ^^'^^^ ^>^' ^"^^^ "J^i^- ^^"^ 

^V7l ^n^^ ^^^^ x,fl£2:i7> ^A^l-711 51^1 oj^l^^ ^ni-^>^l7l- 7l;^o> 

tvcf. zLslJi, ^>>.a» AV^^Vfe '']^^ ^^^^]^ <^ei7H «J-^oi ^7il^V^i:^l, 
zl- ^ie^^^ ^7fl2l p>^a.» A>-g-*l-^, ^ie^oi -7V ^oi^-.^ oi^^F ^^Al ^^tb 
p}>^3^ 371^ ^7mrl-fe ^^1^<^1 9X^. 



<31> 



<32> 



#^ ^x^}: 2003/8/9 

1020030007119 

^ «^v^oi oi^ji;.} ^vfe ^^m, ->^^* -^'^^ 

>^V7lol izl-;^!* ol^7l ^ .^V^oll "^^^^ ^'^1-- "1^^^ 

» ^^S^VJL^V -i^i^i^ ^^^^ "^^^-^^ '^^"^^ "^^^ ^^"^ "^"^^^ 

^m^^ -AnV:^ ^5^^" ' - ^^^^ -"^^ ^ 

5^-^^^ ^^>--^^^ «1^^>^' ^^'^l ^^^^^ 

<34> ^v7io:i 01-71 ^ «^^^<^1 ^l^a^ ^^SAlsi T.>-a -S^^^i-^m. 

4.^^o^ o^^jisl^oil ^^fl^i ^V^^ ^i^^ ^fl^^ ^>^^ ^^^* " ^^-^ 

4. 



1020030007119 '^^^>^ 2003/8/9 

^7]^ ^^]% ^1^71 ^^c^ ^ '^^^ ^1^^ (a) 

^-.o^ ^ie^ ^11^^^ ^>:i^3. ^S^^^}^ ^^1; ^ (c) -^^^ 

>> ^7]$] ^y^]^ o]^7] ^ ^^^-^l ^tb <=>1^2l- ^^^1^ ^}^3. ^S^^«o^^^, 

(a) ^^21 <tJL5:i#c^l s^^flAi ^vq-o^ ^ii^o^ r^l^B. 

c}7^1; (b) ^^-^^ ^^1; ^ (c) ^71 (b) ^1-5+^ ^ 

7> >^7l^V 3!l-;Hll- ol^7l ^ ^^^<=>fl^^fe, ^7l IJ-^^ ^^E^-^lA^ -^^^1^171 

8> ol^l-, £1^^ ^S^H ^ ^^^'^•ll «>^^^ ^^^1<=^1» 

tO> ol:x]^^ ^«1S. 7>^ <^^>(410)^ *^J^^^<^>, 

^-1(411)51 Sl-:ti;t^ ilJl, 3L71S1 P|-^a(420)o11 ^-l^l-^ aJ^^fl ^^1^ 

(threshold value)(421)^ tiliil7l (430)^1 til^r^Vol cfl^tofl rt]-5l-A-l 

^^1 ^ i^^'^ife 4w 5^^^^ p>>iH(420)^>si 4^ 
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<42> 



1020030007119 2003/8/9 

tiiml- ^^^v^. o]^]^ ^^"^^^ 3.^ ^^'^l ^«S*H ^1^*^ 

^^Hl t^el- ^>^3(420)fe tfl7ll ^^^^ 3.7]^t]r 

2]-7i ufl^oi] o^^^tl: 3711: 7}^ ^^^^^ T3>>.a# ^Jr^^^i a>-§-^H ^]^^^ ^^m^ 
. ^>ia(420)2l 371^ A'^^^yn ^ 4x4, 8x8S.£ ^ ^ 

cl-. 11^31 n>i3(420)^l 'a^l^^ ^^V^ ^Si7M -^^iSlS-oll o^^ o] 

L> :£ 5^ 8x8 A]o\^ t^cl tflol^CBayer Dither Table)^ ^^]^ 

(Bayer )7> «^^iB:i#<^l tcj-^l-^-l ^5^^^ uflol^^A-l, 7\v\^ 7>^t!:^> 

<43> oi;^! cg^a-^ ^711 tiliHSlfe -^3:^1^^ tifl'i 

/^m^l <:g*j=-i- i?to>Ai ^EflS- #^5lJL, "y^l^o] 1:1-^1 ^^fl 

p>^aoil ^Ui-sl^ ^yT^lijtl:^ ^^7V ^^V^^lJi, ^c^^Vsj- ^^>7} o,^ 



<44> 



1020030007119 "^^>- 2003/8/9 

c45> H 6afe FMCFrequency Modulated) IJ"^^ r]T:^^6\] s^tflA^ 'LVI:'^^ ^l^l^l* £-^1 
:£ 6bfe AMCAmplitude Modulated) ^^^^ x^l^l^^l ^^fl-^i °J:1:^^ ^1^1 
^11- £ 6cfe AM ^^1 ^^1^ ^^i* ^^1^ ^ 

<46> FM ^^-1^^ S]A-^2:(gray level) ^IpI^II- ^ o1p1;.1o^ *fl^j-£<^l ^-s^-^^ 

a^tVcf. o]6\] til^Vcx^ AM «c]-^Sl ^ ^^1^ wj^o]! S]^Vcx^ o] 

r,]^]^ S^^VcV. £ 6b» ;^V4^1 #2^^^. AM «o>^^ t:lt:-1^^ ^^^Hl ^^1 ^^1^ 

^A^^ £ 6c^l ^^]^ ^^1^ ^ 

<47> 70. c^.<^ ^11^^ 01:51 2I- ^^l^l #-S-5.olT:f. 

<48> ^, ci-^^ ^£11- ^fe 0]^^% ^^^Vfe £ 7^ 

^ ^S.^ 2^V^ sl^Vo^ i^slJL. oi^si- ^sl^ <^^^ ^^^^^ ^€«=>il^^ 

^y:;^!?]:^ t^^^> ^>7l ufl^<^l ^m^l- ^^11 4^^*> 

<49> ^^1^^ ;^-l^>-^(7i0)^ <^]^^ ^«S5lJi ^^11 ^^11- ^U^tt 

%t 7^1^71(712)5. ^l^^, ^V^ti^ 371 ^}^3.^ 3.7]^ ^^5]o^ 

oic}.. nvoi: p>^a.7> 2Nx2M ^ a.7le}-T^, ^^l^li ^■l^j-^(710)^ ;^1^7l(711, 712)fe 
44 NtilH, MtilH^ n|ls.5l7> ^i:^-. <^1» 1-^ ^}^3.7} 8x8 5^ a7l5l-^ X 1-8 
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1020030007119 ^^^>-- ^003/8/9 

v\yc[, Y 1-8 V\A ^X^B.^, X ^ Y AA^ StilH^ 

<50> x.\^3. ^i. ^^^^^(720)^ ^^1^^ ;^H>^(710)S.^Bi X Y ^^1: 

oHl cfl-§-£lfe p>>.3 A^A^ ^S^^tt^. 1-*^ X «oH>^ ^S7> S^lZL Y 

yj-^Vo^ ^S7> 2<?1 ^€^1 ^}^3. ^S.^^ 3.7]7} 8x8 H ^^iSl 

(3, 2)7> ^Ji, ^1^1 ^-§-51^ ^^fe ii^i^ls. ^4^^^^. <=>]^n ^S^^^ 
^^711 A'^^S.^ ^7] >0s(read)7l- € ^ ^4- 

<5i> p>>.3L PllS.5l(730)^ ^>^a ^5-^^^(720)5.^^^ t^^l >0^# <a 

^^vo}, y^^o]] tfl-S-El^ ^^Hl 9X^ <a^m^ til5L^(740)^ 

^^11 ^^1^ ^^^12: ^^^^ ^d^%^^v tii^L^M. ■ff^'^Hi 5i«fl %^ 

<52> <:g^l-^ ol^5l-*V^ '^^^^^91 ^^^S.^ '^^^^ (R,G,B), (C.M.Y), 

o]^S^ ^ ^, z^-z^-o^ ol:5l<^>a-^ ^^^*H #^*>^M- <^1^^^1 ^^^^ 

ol o^luf. ^}^^3.^ ^i^i A^^oil 1i-^(The dot-on-dot 

n^]7\ ^\^^3.% AA^ ^^^'^l «o>^ (Shifted mask), ^V^a^ 

j^o^^ pV:i3.5l ^JT^I^^ ^tB^<^l^-1 ^*}^ (Inverted mask):^^ ^^^1^^^^ Afls. 
o. <y7^1wfl^-i: T^V^fe lil-'^ 5E^ Al-g-5l<H^l^ ^e-i^ '^^S «flBl-;3^«?l (Mutually 
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1020030007119 

Exclusive) ^}d^3.% ^ ^fl^*^l ^-§-*>fe IJ-^ (Three-mask ^fe Four-mask) ^ 

<54> £ Safe Dot-on-dot l}"^^ o]^^!- ^^^^Vfe £^ol4. 

7HV ^^^>7fl ^ ^^>^^^ ^J^m^ 

A>-g-^V7l rifl&oii tiv^ ^^<^lAi :?!:£( luminance) ^^>n 7>^j- ^ ^a^^ 7>x1ji ^ o.^^ , 

<56> £ 8bfe Shifted mask ^^^^ ^^^^Vfe 

<57> Shifted mask ^ ^A^]^] ^^H ^^1^ ^jT^mir^VS^ 

(correlation)* :?^^Al7l7l ^^fl^i, ^^^<^1 rfl^Vo^ -J:^!^^ 

oi:^(shift)Al?iA^ AflS.^ p>^a« ^S^^^H <^1^^» '='1^ 
7V^1^ ^^1^ •yTim^ (Moire) 

<58> H 8cfe Inverted mask ^^^^ ^d^^Vfe £^^14. 

<59> Inverted mask ^^^^ ^> ^^^<Hl tfltfl^^fe ntflS. A>-g-^>jL. 

>^^^<=Hi tfltflA^fe ^j;^m5i aiJL^<=^i^^ 'y^m^ ^*vfe ^-^^^ «Jr^d 

(invert)Al^J p>>iH«- A>-g-^>iil-. o] ^^^^ ^V^^V o]^ cg^l-o^ ^i^-^l: ^1 

\dti}-. ^^^tiV^^ ^^(cyan)3q- ^>:i^(magenta)^ ^ ^^^i n]->.a«- 

^Vt:^, vJ^xy\7] A^(yellow)<^l tfl^flA^^ cy:;,|.s|. ^^^j} ^o>;^l£^ ^t^?!:^. 



1020030007119 ^^^>^ 2003/8/9 

<60> S. 8dfe Three mask ^^^^ o]:^^^ ^4^*Vfe S.^o]^. 

<6i> Three mask ^^^^ ^}-^^^ tiM^*d(mutural ly exclusive) 

pf^iHl- >^>-g-*V^ ^ ^fl^^ <^m^«Hl «o>^^H, ^-ar ^sl-^* 7V^^- 

z^-z^-o:) ^fl^^^ ^^^^ p>>.a.l- A>-g-^>s-S., T.>>.a7> ^ ^is-s^ 

» ^o] ^j^S. tt4. «o>-^^l^i 4 7fl7> 5]^ Four mask ^o^^c^ls^jiH 

<62> H 9^ ^ ^s.^ ^l^s^- Ir^J^olcf. 

<64> ^ o]:i\s\. ^ «^Vx^5l ^]^^ ^^1^ ^3^^^(960), 

n>>ia ^^^^^(940) ^ til5L^(950)» i^tb^. 

<65> AS^^^(960)^ c,]:^^* ^*S^V5i;^} *m <^1^1^1^ SJ^«^^<^V ^VM-^ 

<66> P>:ia >«^^^(940)^ p>^a ^S-s^s^Ei ^^oii cfl-§-si^ p>>.a «y^m^ 

<67> tilJl/^(950)fe z]- ^fl^^S ^7fl ^^1^ <a^^l2: s\r^^% Wl 

5L*M. fl^^<=>ll ^^^*H #^t!r4. ^^^^ 3.711- 



1020030007119 2003/8/9 

<68> iL^jL, m^mo)^ ^4. ;^-l^J-^(9io). ^V^a ^ls.5^(930) ^ 

P>>::a -^5^^^(920)1: ^^tb^l". 

<69> ^^1^^ ^n>^(910)fe <=>mSl-l- ^*S*>i^> '^'l^l^l^ ^'^^ ^J^^^M 

^^11- 1^12-51(930)^ '^^:il5l^<^l ^*fl 

c^]S. 8x8 no]o] t:]^^ Efloj^CBayer Dither Table)^ ^ ^ "^>^a ^l2L5l(930)fe 

^}u^o^ ^ei ^11^ oil ^tb <y^l?jtl:# ^^^^ ^>^al- ^isl ^-I^J-^VJl '^^A, ^ 

<7o> ^5^^^(920)^ ^-i ^^1^:^ 7^^^mo)s.^^ ^^1 

^^Ho.^ <i3^^oV ^>^a ^I2.s:| (930)^1 ^^l^il cfl-§-s]fe -^^l* # 

'^H X «<3-*^5l ^^7} 3o]JL Y ^a7> 2^ ^€^1 ^>^a t^lS-el (930)51 a 

717V 8x8 olel-T^, ZL (3, 2)7> ElJi, olofl rfl-g-s]^ 11«1:^1S- 

<=>]^n ^5^^^ W ^l^^^l- ^^tb^.^H^^^ ^A 

(read)7> € ^ 51^. 

<7i> ^^l^^ja xn>^(910)fe X ^4 n^H^m X«j-*^ 7^1^71 

(911) ^ Y ^4 9}^^^}^ Y^J-*^ 711^71(912)^ ^^^slol oir}. z^-zl-o^ 

^V^E^o) 371^ ^V^a^i a.7i^ ^€51^ SI^. ^>:±ia7l- 2NX2M ^ 3.7M^, ^ 
>i ^^1^^ ;^-l^J-^(910)sl 7^1^71(911. 912)^ zl-zl- NtilB, MtilHSl T^l2-5l7> ^t:!-. 
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<72> T2}^3. ^3^^^(940)^ ^>^a t^l2.el(930)^^E^ #^5]^ p>^a 'a^^ 

o> z^- i^fl^^i Pi-:±:H <y7^m^ ^2^- A^A^tb^. zi- ^fl^^^ <y7^m# ^j^^^m iJ- 

<73> zielJl ^}^3. ^S^^^(940)fe 1^1^2:1 (930)«^1 'a^l^l-^ ^d^^fe 

p>^3. ^^^^(941), ^^J^ 7^1^^(942), ^1^^: 

^(942)<:>11^i T^l^V^ ^H^i o]^^]..^ 4^0^ ^11^^ n>>.3# ^1^^}^ ^V^a 

;^]Ai.«.(943)^ i^tl:^. -S-H^ ;^1^^(942)^ <^l^S}-# ^«|^>3.;^1- <^1t^1^1s1 ^ 

^^^o^ ^rfl^^, ^^lollA^ ^S. ^^^-^ n^^}^, 

p>^a ;^1^>^(943)^ ^>^iH <y^^(94i)s.^Bi <a7^l^^ ^g^%^<>> ^^71 

-id Aoffset # ;^l^V^>cl-. Aoffset ^ ^(Nc)S olpj^jo^ ^^:^( 

s.^ <a^5l-i 8«1HS S^sjji 3 7"|-^1 A>-g-:grVj7 Aoffset 

85(= 256/3)7V 

<75> 7^ 

i^n^ 11 

<76> nelJi, 2|z^-o^ modular «?!^^H ^l^:!"^^. modular ^-J^V^Vfe 



1020030007119 "^^>= 2003/8/9 

<77> Q(«(x,>')) = 

<78> 2^11 ^^l-<^ modular ^^;^>( ^>^*><=^ ^l-^:!:^ ^^^-s^ <y7jl?J: 

'''' i^^^ 3] ^/^«(^,;^)="('S^(^'3')+« • 

<80> SM(x, y)^ (x, y) ^V^H ^<^m. n ^ #^^1 ^>-g- 

^fe n^^^li^. S-^CCyan, Magenta, Yellow)^ ^V^^V^ 

A^ofl p>:fi3.^ Tho, Thi, Th2 'a^m^ ^ 

4611 o^^A-l ^lAV^uf. 

7%o(x,3^)=i^(W(jc,>^)+0 • Aq/fsety Cyan 
Th^ix,y}=Q<iSM<ix,y^+l • Soffsety. Megenta 
[^^Ai 4] 77i2(x,>')=Q(W(x,>')+2 • Ao^ef): ^e/W 

<82> >a-7isi >^>^*H ^1^^ ^ ^1^^ 

ofl o]^ ^^7l7l7> ^ ^S] ^» "^91 7l§o.S. 'a^l^lr^l 

oXv^^ Tho ^ Thi ^ ^^-^ 

modular <?i^<^l ^^^Ijl, Thg ^ -2-H>^^ ^^^1^ 
modular ^^^i^. 

<83> £ 10^ ^ ^^^^ ^^\^^B. 

<84> n>:iH ^>^3 ^^^(1010), ^1^-^(1020) ^ ^\^^3. A 

^v^(io3o)# i^tb^. ^\^3. ^^^(loio)fe ^^31^^^] ^n^^ ^^^^^ 



1020030007119 "^^V: 2003/8/9 

^^^^ ^}^3. ^a^^J:^^. ^1^>^(1020)^ ^^tb ^^^5=] 1 

^. =^^>^H1 A>-g-slzL ^s. ^^<^ 9.^^)1^ n^^^. 

85> u}^^3. 7^m^(1030)fe ^^^il ^l^^(1020)<^l^i ^S^^^ ^^^i ^-^1- ^l-§-*>^ 

og^«.(10io)S^Ei ^^n^^ ^J^^^^> ^l^^(1020)ofl^i 

^a.^itifl'i^ ^^^^ 0]-%-^}^ ^^J-^^^"! -^^^ ^''i^- ^ ^^^-^ '^^I'^fl 

<88> £ 12^ ^ <^1^5l- 4-^^^ ^>-§-^ '"l^ 

<89> 4A^^ <^l^#^7l7Hl ^-g-A] M, N 3.7]9] p>>i3<^l^i *y7^1^ 

i^sj.-. ^e^cHl rfltl: ^^1^*^ ^^^^^ ^^^-^ 0 

<90> £ 13^ ^ ^^9] ol^5). ^^^o^ l-5--f^>H<=>ll4. 
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(S1310). =L^Jl, ^^^J-^ ^^1 ^^Ho^ <a^«l:o>(si320). ^1^1 

pV^iH t^l2-5l 'y^l^^ S1310 ^^Hl^i ^H^^ ^€ ^^Hl ^-§-51^ 

(S1330). ^>^a- ^iS-Slfe 8x8 «fl<^lo1 ^l<^ll:(Bayer Dither Table)^ 9X 

<y^w3:oV tilia^l-o^. ^^^<=>ll ^«fl #^^T^(S1350). 

<93> ^^oa ^fl^t^ ^>^H ^jTim^ ^4 ^s^^^v^ ^-1 ^^^fl^i 

p>>.3 pfls.e1<^l ^-1^^^ ^^^V^^l- ^l^l^l^ 

^'^l, ^1^>^ <^1^^H ^fl^^ ^>^a» ^l^v^^. ^. n>^H ^1 

<94> H 14^ ^ ^>^3 ^S^^ «o^^^ 

<95> ^^^9] ^11^^ T.>>.a ^d^^^ 

(S1410). ^^m^^} ^l^l^l^ >^>7l ol;5l5l. ^^SaI^I] 

A}-g-5]i ^fe i4¥<^ ^H^i^ 7^lAVtbT:f(S1420). ^ H 
Ai ^1^*1:^1-. 
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^^^] ^^*V^, ^^-^ 2 o^fl^l 41- ol-g-^H ^fl^^ ^>^al- 

^rJ^, ^, P>:-a ^l2-5l<:>fl ^^^^ ^g^«^^^> S1420 ^7^H1A^ T^RV^ ^H^il 

ol^;g - ol^ t-flolE^jV S-^ 7l^^J-^l* ^^^Vtrl-. ^^B17> 

^ o;i^ 7mx^fl^l5l c^lS^ ROM, RAM, CD-ROM, ^}7] n^]^, ^S.^^^i3., % ^^]^] 

^'^M-^l ^ ''l^fl^ ^ 

oio> ^cf. ^ ^^^^ ^^^^1 '^Vi^s^ ^^^j^^^"^! M-^M- ^ 

^ ^^tv ^^1 ^fe s.^ ^V^l^^ ^ ^-^^ ^^-^s1^^> ^ ^^1 
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<ioi> 1-;5^1], ^ ^T^^ #2fl^ ^l^s^- f^, Four-mask ^^AA -n-^V^W^, ^^fl 

^ §VH.^i<^ ^i^^i ^""^ ^ ^^^^ ^1^^ 

ofl 14s:}- ol:5l^^-g: ^^^1-71 P>^a^ H7l7> Tl^l^l ^fl^^ 

*>7i p>^a^ ^7> ^'^^i ^^-^^ ^ 

^-§-^Vfe <y ^1^1-^1 ^^^:£7> ^^s-s., "^-^^A^^ ^'^^ t"7V ^ji, 7l^ ^ 
7fl2i AV-§-*l-fe ^£^^1-71- ^A7\ ^^*>^. 6 

^o^ ^ ol^ ^julJl ol::!^ t:^o^^ ^jT^ltifl^I^ 9^71 

Cf. HelZL, ^ ^1^^ ^*S^]-7l ^tl 7>^7lT?V^ §1-5.^ 
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^^^^ '^l^sl- ^v^l. 
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>a-7l v^l^^*:*!!^^ -^^^ '^'l-B-^V^ ^fl^^ ^>^a.» 

>a-7l ^]^^% ^^^}JL7]- o]x2]7]o] ^cfl^-i:, ^71 ol;^5l- ^J-^Hl 
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i^i^^} 81 

'k^jL5:i#<^l ^5^^^ ^VM-^ ^11^^ ^V^3L ^} 

^^^^ ^^^i^ 7^1-^0:^}^ ^l-y:^; ^ 

^H-^i ^^l-tt^'^Ui ^l-yr^ «^1-§-*><^ ^fl^^ ^>:ia» 

l^^^J- 9] 

o]:5l^l- ^^^>J1^V ^Vfe o]v]^]o\ ^^^51 3|tfl^#. >^V7l O]^^ A> 

101 
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11] 

[^^^J- 12] 

^lll*J-«^l ^H^i, ^7] (a) ^^Ife 

nisi T^^^t}^ 
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(a3) ^7] (a2) ^n^^^] ^^s] ^^m^S. <a^%^^> ^7] x:]^ ^] 

[^^^J- 131 

8x8 ^o]^ ^1=1 Eflol^(Bayer Dither Table)^ ^fe 
[^^^^J- 14] 

^lii^oH! ^<H^i, ^^7] (b) 

(bi) ^ci-7i ^}^3. ^]s.^<^] 7^^^ 'u^'^^ ^^1; 

(b2) ^H^^ ^l-^r^V^ ^^1; ^ 

(b3) ^>7i (b2) ^^Hl>^1 ^1^^ <^l-g-^H ^11^^ ^V:iH» 
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^114*J-<>11 ^^H^i, (b2) 

^7] ol^sl-l- ^^^>J7>^> ^Cfl^^, oj^sj. 

16] 

^114*J-<^1 ^ol^i, (b3) ^/^l^ 
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[^^%^ 171 

(a) rt^^^ '^^iel^'^Hl A^Aj^ ^vM-^ ^2.^ ^fl^^ ^>^3. ^^^fe 

(b) ^^^^ ^^^A^ A^^}^ ^^1; ^ 

(c) ^^7l (b) ^^1^1^^ -^H^ ^.a.* <^l-§-«>*^ ^n^^ ^11^^ T^'V^ia* 
18] 

mi^M 9X^^^, (b) 

o]^Sj.s. ^^^I-JL^V ^^^k^ ^tfl^^, ol;5l5|- ^^^aHI A> 

19] 

^117*J-<^1 ^1-71 (c) ^^Ife 

>a-7l i^V^ia T^l2.el<^l 7i^v^ 'y^^*^} ^^7l ^H^i^ t-ltl:^ 3. ^o] 
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(a) <^^Jl^^^] *>i4^ ^11^^ ^>^3. ^JS-l- 

(b) ^^^^ -2.^^^ ^^1; ^ 

(c) ^7l (b) ^>^1<^1>H ^:^* *^l-§-*V*=^ ^fl^^ T^'l-r^ial- 7^1 
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